S0502E0T
PAGE : 1 PRINT DATE: 01/29/91  afvachment -
FAGE 14 OF 2

. FAILURE MODES EFFECTS ANALYSIS (FMEA) —- CRITICAL HARDWARE
: NUMBER: 06-1C-0193-X

SUBSYSTEM MAME: ARS - ARPCS
REVISION : 1 10/16/90
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PART NAME PART NUMBER
VENDOR NAME VENDOR NUMEER
IRU FLEXLINE, BLKHD, 02 S¥S 1 MC271-0085-1012
COAST METAL CRAFT 92160 |
R FLEXLINE, BLKHD, 02 $YS 2 MC271.0085-1013
COAST METAL CRAFT 92161
LRU H FLEXLINE, BLKHD, AUX 02 MCZ271.0088.1014
COAST METAL CRAFT 92162
""""""""" PART DATA T )

T T e A T R o

|- EXTENDED DESCRIPTION OF PART UNDER ANALYSIS:
FLEXLINES, 02, SULKHEAD INTERFACE

|- QUANTITY OF LIKE JTEMS: 3
THAEE

w FUNCTION:
PROVIDE FLEXIBILITY IN THE CREW MODULE/MID-FUSELAGE D2 SUPPLY SYSTEM
MATING INSTALLATION, AUXILTARY 02 LINE IS USED OMLY WHEN THE AUXTLIARY
02 TANKL KIT IS IMSTALLED. :
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. FAILURE MODES EFFECTS ANALYSIS {FMEA} —- CRITICAL FAILURE MODE
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REVISION# 4 10/1&/90

SUBSYSTEM: ARS - ARPCS _
LRU ;FLEXLINE, BLKHD, 02 sY§5 | CRITICALITY QF THIS
ITEM NAME: FLEXLINE, BLKHD, AUx nZ FAILURE mODE:]1/]

T e e e e e e o L S e B e -

FAILURE MODE:
EXTERNAL LEAKAGE

MISSION PHASE;

PL PRELAUNCH
LO LIFT-OFF
oo ON-ORBIT
00 DE-ORBIT
L3 LANDING SAFING

YEHICLE/PAYLOAD/KIT EFFECTIVITY: 102 COLUMBIA

i 103 DISCOVERY
104  ATLANTIS
105 ENDEAVOUR

CAUSE
. MECHANICAL SHOCK, VIBRATION, CORROSION, MATERIAL DEFECT, FATIGUE

| CRITICALITY 1/1 DURING INTACT ABORT ONLY? MO

T e e e e e o e ol o o e e e e e L ke s iy o e o o e e e e o o e o

REDUNDANCY SCREEN A) N/A
B} M/A
C) N/A

PASS/FAIL RATIONALE:
R)

--.n--—_-__—___-.—---.-.-.---.--------—_—————-—-p-----——-------————-———----.l-_d-——.------.---—-—-—-—

-----——_—__———-u-----.----n-—-.----.___—————-.--.----_-——'---..-.--——-————-----i_-—.-..--------

(A) SUBSYSTEM; |
| EXCESSIVE LOSS OF OXYGEM UNTIL ASSOCIATED 02 SUPPLY VALVE IS CLOSED.
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FAILURE MODES EFFECTS AMALYSIS (FMEA) -- CRITICAL FAILURE MODE

NUMBER: 06-10-0193-01

(B) INTERFACING SUBSYSTEM(S):

i REDUCED OXYGEN FLOW PATHS AVAILABLE.

(C) MISSION:
POSSIBLE EARLY MISSION TERMINATION AS ONLY ONE OXYGEN SOURCE REMAINS
FOR CABIN, AIRLOCK ARD LES REQUIREMENTS.

{D) CREW, VEHICLE, AND ELEMENT(S):

LOSS OF ONE 02 SUPPLY SYSTEM RESULTS IN INSUFFICIENT OXYGEN FLOW TO LES

SYSTEM. LOSS OF THIS EMERGENCY SYSTEM MAY RESULT IN LOSS QF CREW/
VEHICLE.

(E) FUNCTIOMAL CRITICALITY EFFECTS:
NONE

T o ol L e o ol M o L o o ko o e o e o e

Ol ol T N ol —— T ————————— N ol L e e e e e v A A e ———

(A) DESIGN:

THE BUDY OF THE FLEXLINE AND THE FITTING ASSEMELY ARE MADE OF 321 CRES

AND 17-4 PM CRES RESPECTIVELY. BOTH OF THESE STAINLESS STEELS ARE
CORROSION RESISTANT AND 0Z COMPATIALE. THE LINE ASSEMBLIES ARE A
COMBINATION OF HARDLINE AND FLEX JOINTS WHICH PERMIT CONTROLLED
FLEXURES IN THE X, Y AND Z DIRECTIONS. THE LINE ASSEMBLY, WHILE AT

UPERATING PRESSURE AND TEMPERATURE, CAN WITHSTAND 800 FLEXURE CYCLES IN
EACH OF THE ORTHOGONAL AXES WITHOUT LEAKAGE, [MPAIRMENT OR DEGRAQATION

RI 7 wt-‘ﬂ.r‘.:‘*,;;} AT 70 wersrs 7R

OF PERFORMANCE.

{B) TEST: A
ANCE T
PSIG.

YO 0z: FLOW RATE 10 LB/HR™FROOF PRESSURE 210

X 02 4.62 PSI, "

QUALIFICATION TEST - VIBRATION; THE SPECIMENS WERE SUBJECTED TO 44
MINUTES OF RANDOM VIBRATION IN EACH OF THREE ORTHOGONAL AXES GQYER A
FREQUENCY RANGE OF 20 TO 2000 HZ AT THE FOLLOWING INTENSITIES - FROM
20 TG 130 WZ, 6 DB/OCTAVE RISE: FROM 150 TO 900 HZ, CONSTANT AT 0,09
Ger2/HI; FROM 500 TO 2000 HZ, 9 DB/OCTAVE DECREASE. FOLLOWING THE
VIBRATIGN TESTING, EACH SPECIMEN WAS SUBJECTED TO THE PRCOF PRESSURE
TEST. ODESIGN SHOCK: THE SPECIMENS WERE SUBJECTED TO THREE SHOCK
PULSES [N EACH CIRECTION OF THREE ORTHOGONAL AXES. EACH SHOCK PULSE
HAS AN AMPLITUDE OF 20 G, A DURATION OF 11 MS, AND APPROXIMATED A
TERMINAL PEAX SAWTOQTH SHAPE. TRAMSLENT SHOCK TEST: MWHILE

0g=1C - 139

AUXILIARY 02: FLOW 150 LB/HR, PROOF PRESS 2500 PSIG. wkdi—EiOW—

w CRYO OZ AT 1050 PSIG, AUX 02 AT 1250 PSLG pebbif=itiom
Adl=RG1G. MAX PRESSURE DROP AT OPERATING PRESSURE: CRYQ 02 - 0.08 PSIT,
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PEESSURIZIED THE SPECIMENS WERE SUBJECTED TO ONE SINUSOIDAL SWEEP IN

THREE ORTHOGOWAL AXES OVER THE FREQUENCY RANGE OF 5 TO 35 HI AT A

SWEEP RATE OF OME OUTAVE PER MINUTE AT AN AFPLIED ACCELERATION OF 0.2%

G PEAK. EURST PRESSURE: CRYD 02 - 4200 PSIG, AUX 02 = 5000 PSIG ehemmrr—rree

IN-VEHICLE TESTING - _ :
02 LINES ARE OVERPRESSURE (1D70-1255 PSIG) ANO LEAK (945 - 950 PSIG, |
X 10 EXP -7 GHE MAX} TESTED, WITH COMFONENTS INSTALLED.

CMR3D - 02 SYSTEM LEAK TEST IS5 PERFORMED BEFORE TEE FIRST REFLIGHT OF
EACH URBITER AND AT INTERVALS OF FIVE FLIGHT3, AT 900 - 950 PSIG, 70
SCCM MAX LEAKAGE. INFLIGHT CHECKOUT (URING EACH MISSIOM WILL VERIFY NO
EXTEANAL LEAKAGE.

{C) INSPECTION:

RECEIVING INSRECTION

RAW MATERIAL VERIFIED BY INSPECTION FOR MATERIAL AND PRCCESS
CERTIFICATEON.

CONTAMINATION CONTROL

CLEANLINESS LEVEL 2008 PER MAO1i0G-301 AND 100 ML RINSE TESTS VERIFIED
BY INSPECTION. ELECTRU-POLISH ON THE EXTERNAL SURFACES PRICR TO
WELDiNG VERIFIED BY INSPECTION,

ASSEMELY /INSTALLATION

DIMENSIONAL CHECKS PERFORMED BY INSPECTION. TORGUE VERIFIED BY
INSPECTION. MIPS ARE INCLUDED IN THE ASSEMBLY PROCEDURE. [INERT ARC
WELD APPLICATION IN ACCORDAMCE WITH MACQLO7-3 VERIFIED BY INSPECTION.

NONDESTRUCTIVE EVALUATION
AADTOGRAPHIC INSPELTION OF WELDS IS VERIFIED BY INSPECTION.

CRITICAL PROCESSES
PASSIVATION QF COMPONENTS FRIQR TO WELDING PER P.5.101 AND ARCWELD ARE
VERIFIED BY INSPECTION.

TESTING
ATF VERIFIED BY INSPECTION.

HANUL ING/PACKAGING
HANDLING, PACKAGING, STORAGE AND SHIPPING PROCEDURES ARE VERIFIED BY
INSPECTION.

(D) FAILURE HISTQORY:
MO FAILURE HISTORY.
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FAILURE MODES EFFECTS AMALYSIS (FMEA) -- CRITICAL FALLURE MODE
NUMEER: 06-1C-0193-01

{E) DPERATIONAL USE:
1. CREW ACTION

PERFORM LEAK [SOLATION ANP=HIGH=as=tomSErovmsh TROUBLE SHOCTING.
;?;:3ﬂ*Eg%ﬁg;;ﬁFfttﬁ3'1i5fﬂThﬂ?1UGifiE:;;E'Eéi!!TE=iTEH-ﬂ!jEENCEﬁ?Ehffﬁﬁw-_
A OPERATIONAL COMSIDERATION
A. PRECLUDES USE OF LES UNLESS LEAK IS SMALL ENOUGH TO PERMIT

SIMULTANEOUS LES USE PLUS 02 LEAKAGE TO CABIN.
— B B BH-2-EG RATan— TN,

. ES MR LT e —ea
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RELIABILITY ENGINEERING: D, R. RISINGSES &=

DESIGN ENGINEERING  : K. KELLY ipb
QUALITY ENGINEERING  : M. SAVALA :
NASA RELIABILITY : ot

NASA SUBSYSTEM MANAGER
NASA QUALITY ASSURANCE :

. “ONSIDERATION wr | BE AIVEN TQ DEFFESSLRITING g ABIN D ep - =
: , .o a5

SFEW SIZES FIVE OF MOPE \FEQU- : - 751
TO ACCERTABLE LEveLg:, L0 FRESSUPE FEDUCES 02 FLow pare FEIUIFENER "
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